Oscillations in a Cen A observed with UCLES at the 
AAT 
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^0 ' Abstract. We report Doppler measurements of a Cen A from time-series spec- 

troscopy made with UCLES at the 3.9-m AAT. Wavelength calibration using an 
iodine absorption cell produced high-precision velocity measurements, whose power 
spectrum shows the clear signature of solar-like oscillations, confirming the detection 
reported by Bouchy & Carrier (2001). 
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Q-f 1. Observations and Reductions 

6 

, We were awarded six nights to observe a Cen A in May 2001 with 

UCLES and the iodine cell at the 3.9-m Anglo-Australian Telescope 
(AAT). The run was affected by bad weather (the first night was 
rS \ completely lost), with an overall usability of about 50%. We obtained 

5169 spectra of a Cen A, with one spectrum every 20 s. We were also 
awarded four nights at the VLT to use UVES with the iodine cell. 
Again, only 50% of the time was usable. 

Data processing was postponed by our development of a new raw 
reduction package (which will also be used for the planet-search pro- 
gram). The revised software properly treats the echelle blaze function, 
removes about 90% of the cosmic rays, and includes a telluric filter. 
The net result is an improvement of about 0.5 m/s in the velocity 
precision of each spectrum. Velocities have been extracted from the 
UCLES/ AAT spectra, but processing of the UVES/VLT data is not 
yet complete. 
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Figure 1. Time series of velocity measurements of a Cen A. 



2. Velocities 

The raw UCLES velocities (bottom panel of Fig. 1) show slow trends 
during night 3-5. The trends are related to the slow movement of the 
dewar as liquid nitrogen boils off. Nights 3 and (particularly) 5 also 
show a jump that coincides with the refilling of the CCD dewar. 

Note that these observations differ from our earlier run on (3 Hyi 
(Bedding et al., 2001) in that the CCD was rotated by 90 degrees to 
speed up readout time. This also forced the readout shift to be in the 
direction of dispersion, and has clearly introduced systematic drifts. 

We have corrected for the drifts and jumps by fitting and subtracting 
a mean trend from the affected segments of the time series. This is 
effectively a high-pass filter, the effect of which can be seen in the 
middle panel of Fig. 1. Once this is done, the rms velocity precision at 
high frequencies is 2.2 ms" 1 per spectrum. 
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3. Analysis 

The power spectra of the raw and corrected time series are in Fig. 2. 
The high-pass filtering greatly reduces the noise at low frequencies, as 
expected. The power excess agrees well with that seen from CORALIE 
observations by Bouchy and Carrier (2001). 

Figure 3 shows the autocorrelation of the power spectrum in the 
region 1.7-3.1 mHz. The pattern is consistent with p-mode oscillations 
having a large separation of Av ~ 106.5 /iHz. The folded power spec- 
trum in the region 1.7-3.1 mHz is shown in Figure 4. Mode identifica- 
tions by Bouchy and Carrier (2002) are indicated. 

Once the UVES/VLT observations are reduced, the spectral window 
will be greatly improved and we hope to be able to measure individual 
mode frequencies for I = 0, 1, 2 and perhaps 3. 
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Figure 3. Autocorrelation of the power spectrum. The dotted line is at 106.5 /iHz. 
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Figure 4- Folded power spectrum of a Cen A. Mode identifications by Bouchy and 
Carrier (2002) are shown. 
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